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Implementation of a Data Model for S-129 Under Keel
Clearance Management and Display Test on S-52/S-57
SENC

Mun, Changho

Department of Computer Engineering
Graduate School of Korea Maritime and Ocean University

Abstract

S-100, the next generation electronic chart standard, will be used as the
Common Maritime Data Structure(CMDS) in e-Navigation and various product
specifications based on S-100 are under development. Under Keel Clearance
Management(UKCM) is included in the S-100 series as S-129, and the project team
is working on development of product specification. In this paper, we perform the
portrayal process of the S-100 standard for data model defined by the S-129
project team. Through the portrayal process, the data encoding of UKCM data is
performed, and drawing instructions and related documents are generated. In order
to test the results of the portrayal process, we implemented a software module
that can render the UKCM model on the S-52/S-57 based chart. Then, We
compared and analyzed the portrayal scenarios of the project team and the result

screen of software module.

KEY WORDS: Under Keel Clearance Management; Portrayal Process; Drawing
Instructions;
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zComplexAttributeTypes DayOfThelleek
Unlimitedinteger
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Fig. 2.1 Example of complex type and enumeration
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Fig. 2.2 Portrayal model of S-100 standard
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= A=
2 75 F¥}AH
«MetaFeatureTypes «ComplexAttributes
UnderKeelClearancePlan FixedTimeRange

+ pgenerationTime :DateTime + TimeStart :DateTime

+ vesselld :CharacterString % . TimeEnd :DateTime

+ sourceRouteName :540X.RouteName

+ sourceRouteVersion :540X.RouteVersion wenumerations

+ geometry :GM_OrientableSurface UnderKeelClearanceCalculationType

+ maximumDraught :Real =

+ scaleMinimum :integer ﬁme‘-’\fmd%\\'

+ validTimeStart :DateTime T [gught

+ validTimeEnd DateTime ; TEEE———

+ ukcPurpose :UnderKeelClearancePurposeType

+ typeOfCalculation :UnderkeelClearanceCalculationType| |UnderKeelClearancePurposeType

? prePlan
actualPlan
«FeatureTypes» actualUpdate

5$129_NavigationArea

«FeatureType» «FeatureTypew
5129 _Route $129_ControlPoint

[ |

v

«5-40X Route Exchanges
Route exchange

Fig. 2.4 Result of data modeling

(1) UnderKeelClearancePlan

et A= dHolH AEWS & Ao s HEE T A= A
A =ol= FAIFA &et) Figo 2.42] UnderKeelClearancePlanS W ElT] | 2 ©)

o]l A Al7HgenerationTime), AH¥F 21EWH S(vesselld T A oAFFA e
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(2) S129_NavigationArea

Fig. 2.49] S129_NavigationArea T A& s|EolA s} BeEE EH 79
ezl 93 Ix =2 Fig. 259 %o] UnderKeelClearanceNavigableArea,
UnderKeelClearanceNonNavigableArea 3] * ¢} &4 Ad #AAE zk=t}. Under
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«FeatureType»
5129 NavigationArea |

UnderKeelClearanceNavigableArea UnderKeelClearanceNonNavigableArea
+ geometry :GM_OrientableSurface + geometry :GM_OrientableSurface
+ scaleMinimum :Integer + scaleMinimum :Integer

+ distanceAvobelKCLimit m :Real

(right on the UKC limit) then essentially you
would have your no-go area.

Note: If distance AboveUKCLimit m is set to zemT

Fig. 2.5 S129 NavigationArea model
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Fig. 2.6 S129_ControlPoint model
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Close: 08/1330 [~

/”,;jii.“ ”,,,.:.W .

Fig. 2.7 Rendering scenario
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A3 S-100 B3t BAE BE AR HolE
mde) 73

31 18

o)

2 FolMe AAAFTATY Z2AER A =&3 Hl°1E1 2g& 7|4k
2 5-100 B3 9AS 3Pt} Fig. 3.19 dHolg A=Y, B3} A, =&
HEAE w4 A Aol FEM A W& AyEo] dis] Ao

3.2 3

34 42 43
HolH ¢12d E

S$128Viewer

Feature Portrayal Drawing Rendering Portrayal
Data * Engine * Instructions * Engine * Output

* 2 ]

GML, XSD,

XSLT, XSL, )
XML Software

XML, SVG

1 1
1 I
1 1
1 1
1 1
1 I
1 ., i
Portrayal ! Symbol : =0
functions ! Definitions v T
1 1
1 1
1 1
1 1
1 1

XML

Fig. 3.1 Execution steps of portrayal process
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B3t @AY dade 52 39 VeSS U 3d FAF dojE A
th Table 3.12 B3} @AA ALEEHE o] &2 3d F4e AT

Table 3.1 File format and language used in portrayal process

ol & A

ol

XML(eXtensible Markup Language) &3 =3

nt3g] dolE WteH AMEEE dojolth mia
XML & HIE o]&3te] AU dHolHe FRE FHIE
do]E wITh XML W3ColA sHdstgom 20084
XML 1.0 Specification &7} 2] = ot

2L e

e o
(AN
20

GML(Geography =~ Markup  Language)2  OGC(Open
GML Geospatial Consortium)ell A A 2Jg A ] 845 FH3}
7] 9% XML 7]4k ¢lojo]t},

XSD(XML Schema Definition)= XML2] ~7|vlE A9
XSD 71 A%k dooltt. XML £A49 #+2& Aoty T
AoA ALEE = e dHES £4 & HAg

4 %

XSLT(eXtensible Stylesheet Language Transformations)+=
71E€ XML A& AELE ZAE HEsie=d ASste
XSLT XML 715k dojolck A2 HAEH= EA= &2 2 A
S5 dEHES £4o] WME F o HYFP2 o]
g F5 o

XSL(eXtensible Stylesheet Language):= XML %3 w2
XSL < AABse dojoltt. XSLTEZ &A417F Hs=E o
AREE BA 24U IYWE, £4& AR

SVG(Scalable Vector Graphics)E 23 #WE 1zjg& =

oo Ast7] 1% XML 7wk 4 g 4ot
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3.2 "ol A=Y

B3t SAS FHsy] sl WA 9A Holy Ao AAN JAIHE Ho
ElAlo] sttt AAAFrAdy Z=AHE-HgAE Ay 845 33T
T A+ GML 32& AEsATHOGC, 2007). S-100 EF=AA&= XML €9 b
olf =Y Wil tis] Part 10914 o-F31 ¢1°™ ISO/EC 8211(Part 10a),
GML(Part 10b), HDF5(Hierarchical Data Format 5)(Part 10c)7} o]l &f & gtct.
B HolA &= S-100 EFe] WE GML 3249 dolH JAxd e il A9
o,

=

Fig. 3.2 AAolgage] =de] GML HlolE AL omdsts B4e
ehith S-100 EZFolA= GML ®4e] doldE 7437 93l o 5
2700 BAE Bgas PS4
ax %4, 72 52 YUY xsdo 3AAE 2
£ XML BAE 27)uo] gojme] Qi a4 458 AL B,

Data Encoding
S129_Application Feature Portrayal Drawing
88 270t %}-b schemaned ¥ ciolE 48 9’ ™ g W instructions

5129 _Feature Portrayal
Data.xml functions
S-100 HE

=AM BE Hojg REES HHY

5-100 Standard schema UML Data model of S-129 Project team

$100_gmlProfile
.xsd

s100gmibase —» B V
xsd

Fig. 3.2 Data encoding process for UKCM model
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fo
il
o

Fig. 3.22] S100_gmlProfile.xsd= S-100 7]¥F A ZFo A A&2 GML
18] o3t XML 27]n} Aol sid EAE Fx3to S-100 8457 7%
2ENA "E ~71nk EA7} s100gmlbase.xsdolt}. @ EAELS S-100 &
of =AUt

d

5) O

glole] e A9l UMLH sl00gmibase.xsd EA S o] &3] A7 o] 44 we
2 93 38 ~7]vHapplication schema)E W=t} oy RdoA ==% 3
A, £4, B4 5= AP =& 27vte] dF-= Table 3.2¢9F &t} Table
3.29] @, @+ sl00gmlbase.xsd #=Z3sl7] §3+ FHEo|H FHZdt= A9 84
2 AHgal7) 98 S100:0] 2k W 2T o) A8 ALEFTH @& WY adols A
&9 d= "Holgte Ag3d 845 YERWZ] 98] SurfacePropertyType <4<
AHg3F o™ o] S100_gmlProfile.xsdoll AeolEo] vt @= B3 A53 9

Helg nolzt),
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Table 3.2 Example code of schema document

(S129_ApplicationSchema.xsd)

<?xml version=“1.0“ encoding="utf-8“
<xs:schema

xmins:xs="http://www.w3.0rg/2001/XMLSchema*
xmins:5100=“http://www.iho.int/s100gml/1.0*> <D

O, ®
s100gmibase.xsd &

Fx5) A8 P2

<xs:dimport namespace="http://www.iho.int/s100gml/1.0“
schemaLocation="GML/s100gmlbase.xsd“/> <2

<!--feature type-->
<xs:complexType name="“UnderKeelClearanceNonNavigableAreaType ">
<xs:annotation>
<xs:documentation>UnderKeelClearanceNonNavigableArea</xs:documentation>
</xs:annotation>
<xs:complexContent>

<xs:extension base=“S129_NavigationAreaType*>
<xs:sequence>

ABYO R AgHE TR

<{xs:element name="geometry* type="“S100:SurfacePropertyType“/> <«

<xs:element name="“scaleMinimum® type="“xs:integer®/>
<xs:element name="distanceAboveUKCLimit_m"* type="xs:double®/>
<{/xs:sequence>

<[xs:extension>

</xs:complexContent>

</xs:complexType>
l—— i —
<I--complex attribute ty?e. > . ) @ =g AzHe
<{xs:complexType name="FixedTimeRangeType"> ~—® o
Aolste &

<xs:annotation>
<xs:documentation>FixedTime</xs:documentation>
<{/xs:annotation>

{xs:sequence>

<xs:element name="“TimeStart® type="xs:dateTime"/>
<xs:element name=“TimeEnd"“ type="“xs:dateTime"/>
<[xs:sequence>

<[xs:complexType>
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& 27|t A EHWE S8 27|vke] Fxe F A wEt HolEAe A
gttt Table 3.3 AAE dHlolgAle dFE Yepdth OL T3l i £4171
S129_ApplicationSchema.xsd ¥ ] 27|} 25 F=xstH GML 845 A&
st7] 3] vl zHol~E Aot ee & F Atk @x UnderKeelClearance
NonNavigableArea 3 ¢] Hlolg T4 AtdlE BoFEth 3F HJAH o 27|nt=
Table 3.20] AHowo] gJom XA 07 geometry, scaleMimimum, distance
AboveUKCLimit_m-& zt=t}. geometry &4 WHolgl= X8 245 YER
71 918 &40 =2 S100:SurfacePropertyType @202 AHolxlogl o™ Table
3.3914 @3 o] FAHET. S100:SurfacePropertyTypes HE HolHZ 3
st7] 98l WM& olF+= 4 AFY A%, BEwS 28 ol @D ol A
oH=

S-100 GML 139 AL ulzg} =25 golgAale AExHoz xml 4

£ zZtet dHolEAle XML &40 ARE FoA A3 27wt 3l
s100gmlbase.xsd, S100_gmlProfile.xsd¢} &8 27|v}& #F=x3sle] GML 84S
Z 3tk
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Table 3.3 Example code of data set document (S129_FeatureData.xml)

<xml version="1.0“ encoding="utf-8"
<Dataset

xsi:schemaLocation="http://tempuri.org/XMLSchema.xsd
S129_ApplicationSchema.xsd"”

o)
i
[>
S
S
[>

i
o
Lo
of
rr
-
i

xmlns:S100="“http://www.iho.int/s100gml/1.0*
xmlns:gml="http://www.opengis.net/gml/3.2“> <D

{UnderKeelClearanceNonNavigableArea gml:id=“nnal“> <«—@

<geometry> @ IAAE Aol 78
<S100:Surface gmlid="su3“> <@ @ A Hoa= 7=

= ‘o

<gml:patches>

<gml:PolygonPatch>

<gml:exterior>

<gml:LinearRing>

<gml:posList>129.0422 35.1019 129.0402 35.1031 ...</gml:posList> <@

</gml:LinearRing> @ ML o= Hm

</gml:exterior> Holg = mds= 75
</gml:PolygonPatch>
</gml:patches>

</S100:Surface>

</geometry>
<scaleMinimum>1</scaleMinimum>
<distanceAboveUKCLimit_m>1</distanceAboveUKCLimit_m»>
</UnderKeelClearanceNonNavigableArea>

{/Dataset>
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3.3 B3} 9 (Portrayal Engine)

Portrayal Engine

$129_Input Drawing
| S N

= $129_Drawing
I XSLT A » Instructions.xml

ol 2 A $129_Input Portrayal il
P functions 4
A7|0F 2 Schema.xsd $129Route.xs|

t NonNavigableArea.xs!
— =I= InformationBox.xs|
5-100 H ControlPoint.xsl
LS n

PointSimpleSymbolTemp late.xs|
$-100 Standard schema SimpleLineTemplate xs|

<T00BaceModel areaSlmp\eCo\orFlliTemp\ate.xs\
vsd areaHatchFillTemplate xs|
: TextTemplate.xs|

>

M

Ho
0

Feature -
=}
U

Fig. 3.3 Operation process of portrayal engine

Fig. 3.39] IA dlolE & 3.2 A JAIZFGHE dolEAS ousty b o] H|
ojxo HAE 4 Qth. HolEHA Z& to|E o]0 Bslo] QS Hol
BHE AdAsted XML 842 ¢J=8(nput) #A4E =3t ¢8 EA4+= S-100 &

9] "Holg ¥¥ ~7)vkData Input Schema)E =3t}

Fig. 3.39] B3} 4 zl(Portrayal Engine)oll A= 4= FA2 AR B3 g
(Portrayal Functions)& Ah&3ste] HA e} E2¢) HARE AAAA 22 WHH
s AT B3 4+ XSL HE3os 493t B3l dzloAE oF

Aol XSL ®Z3e AH&ste] XSLT AHg #48& <33 XSLT
W3C(World Wide Web Consortium)ell Al A2l XML 7]9F A& XML A&
o0& Feo] XML #42 Wst= 715 7Hl dojolth. XSL& XSLT A&
Anz %9 XML 49 3248 Aosch XSLT A 242 =2 ¥H
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Aol AHBG. B FolHE R AN =29 PBY
B3 B 7% o) Am e

o
o
ox
ox
ol
ol
rir
:i

331 4Y &A

XSLTE 71¥ XML #4198 2edS W&sts EAolm &S 913 XML &
Zt= HolHe d¥e] dasith. 4¥EAM = ISOMEC 8211, GML, HDF5=
ol 22 HolHulol22 AZdE tolHES XML 4oz =3

A TAE s A8l A" 271vE Aot g 27vkeE 9A, F
ZHSpatial), 7 ¥ (Information) & 74 iﬂ(object)%— &7l #AE =t 94"y ~

71vkE FA37 A% 718 AAEL S100BaseModel.xsd 271w} EA ol A 2] =
of Jon &g 27|nt EAE Fxste dH27|vE A3t AY A=
A4 z7lutell AAH FHo| wE FAHM Aol F, otold, AUA|(Primitive)
3 XLST #Ago Zadt HAES g3t dAZL g 929 A3
FelE Yel M point, curve, surface 52 #S zt=t) Table 34= 48 &
A9 dA= DL UnderKeelClearanceNonNavigableArea 33 E UelH @+
UnderKeelClearanceControlPointInformationBox 3#12] 43 Al# o]t} Under
KeelClearanceNonNavigableArea 32| 7% distanceAboveUKCLimit_m #tell
et Ws age HE g Ao] Zepxith o] F2 XSLT Azl AA A &
HE8s A8A77] A 2o E ARSHY] wiwo] A4y Aol EFdETh

[11
Ir

UnderKeelClearanceControlPointInformationBox 33 2] 7% name, ETA %9
eSS X8 3o EH&|ofsitt. XSLT A gl #A-NA #HAFHo] &HE 3
Z 9 2E JEHE WET
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Table 3.4 Example code of input document(S129_InputDataset.xml)

<Dataset xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemal.ocation="S129_InputSchema.xsd"“
xmins:s100="http://www.iho.int/S100BaseModel “>

<{Features>
<S$129_Route id="curvel® primitive="Curve®/>

<UnderKeelClearanceNonNavigableArea id=“su4” primitive="Surface*> <D
{distanceAboveUKCLimit_m>0</distanceAboveUKCLimit_m>
{/UnderKeelClearanceNonNavigableArea>

@O, @ fE BAA IAAHE
FHe= 729 A

<{UnderKeelClearanceControlPointInformationBox

id=“point6* primitive="Point*> <2

<name>Point 3</name>

<ETA>2017-11-10T13:30:00</ETA>
<TimeWindowOpen>2017-11-10T13:00:00</TimeWindowOpen,
<TimeWindowClose>2017-11-10T14:00:00</TimeWindowClose>
</UnderKeelClearanceControlPointInformationBox>

{/Features>
{/Dataset>
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3.3.2 XSLT Mg 74

B3} dAE QY EA9 B3 F5E ALgste] XSLT A FAL 53

A, XSLTE XML BA49 W8 752 Fasts 9oz 98 242 dol
Hol ~BUAES #gdd HolHE te Txe 93t XSLT A2 74
M AH7l= YPEAMe] YRLASS w5 XPath 7]%o] AREHTH

XPath= ZEFIAEC] AR @44 £AHES 27 918 AEHY [, %, @ &
T3 7155 T XML #£A4A4 EE F39 FERE EA5t= J]Eolth

XPath® B3] 42 249 AAVEY £4 F 2EAAE) xula EESE
I3} REL v} Table 3.5 XPatho] AFEHE 7155S ekt
a3, 2014).

Table 3.5 Symbol definition used in XPath

71Z A

/ 49l k=, FE dIAUE

Il AA 2ot LE Sk axelA g4
¥ e T

@ &4

AR 1A A A

A7) AN A9 AA = A

! or A4kx}
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ZEFUAEE 948 EA7F ofw g2joz EEE ool =X s AHelst
E X & CSS(Cascading Style Sheet), XSL #2]& A& 4 ok S-100 &
Ae CSSETh Exfetal tefet 71sS AYste XSL& AREETh XSL&
g HHE Y A9 A4s B "HERLS 4y T4 54 A
&4 5ol g2 4 9t} Table 3.6& XSL Aol F2 ALEFHE A2

rl

Table 3.6 Element used in XSL

24 A
xsl:template HZg] AA Ao
xsl:apply-templates HEE A8 WY AA
xsl:call-templates HZ3 5, 48
xsl:element dgHE =7}
xsl:attribute A F71
xsl:with-param HZg 71 w/)HS
xsl:value-of AR E, £4°] g AA
xslif 1w A

Fig. 3.4 XPathe} XSL A28 4E T3 #&F3o] &5 AFES HAF
W AAFeAdy 2de 9 F S129_RouteE <2 v O ®HE3
< A8T 4 A9 JdYUEE F+= AAHolth S129_Route.xsl A oA =

match &74<& Abgste] dgWEDo] S129 Routeo]il primitive &/d kol

Curvedl AUEE Zo} HZ8lS A3t O Oe S e AdYUES

g e 2 SimpleLineStyle.xsl &A1l “go]l® SimpleLineTemplateo] 2t+= & &3
= A&t Holr. ®HEH &3 I 283 HAHES WHTE HA

ol

Ft}. ©o]% SimpleLineTemplate©l] 249]% Tz mek S129_Routeo] =2
FBHTe] APEY. XSLT Z2AA = #d LEALASo| bgdstA A8

(6]

H =FJA+= Microsoft NET Framework9] XsIZFH 25 o)l &3 AHYHFAHE

L
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TSR

$129_InputDatasetxml

<Features>
f{=5128_Route id= routel” primitive="Curve /> |

<Underkee |ClearanceNonNavigablebrea id="nnal” primitive="Surtace >
<distancedbovelkCLimit _m>1</distancelbovelKCLimit _m>
</UnderkeelClearanceNontavigablelrea=

</Featuress
@ @Bz Hey e HES M

5129 Route.xsl

| <us| template watch="S129 Routel@prinltive='Curva']"> |

<wslicall-tenplate name="SiuplelineTenplate”>
<xg| ‘with=param name="featurefeference” select="0id"/>
<xgliwith-param name="viewinaGroup” selects 35000° />
gl iwith-param name="displayPlane” select=""UNDARRADLR = />
<xgliwith-param nane="drawinsPriority” select="5"/>
<geliwith-param name="offiget " select="|

@ SimpleLineTemplate &g, Oj7j8$ FE

SimpleLineStyle.xsl

{<Ms|ltamplate nans- S;npleLlnaTanplata >

. =l 2 3 iparam:
<l tparam nama- viewlnsﬁrnun </us| “param>

<xs | rchoose»
<xz| iwhen test="${eatureReference!=""">
<xg| Zelenent name="||nelnstruction”>

<xg| :elenent name="featureReference”>

<¢s|zattribute name="reference”>
<xel ivalue-of select="§featureReference” />

</wel lattribute>

</wsllelenent>

<uslelenent name="viewingGroup”>
<xsl| zvalue=of select="fviewinabroup”/>

</ugl lelenent>

Fig. 3.4 Functions of XSL templates
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3.33 B3} FolBHY s} B JiEE T

53} gholBneEls B3 Bl Fol| AMSHE 4T AR AE onA, A

2 52 2PPT B AgRaE B dolndee] 24 Al H

52 Hde olF, A, 4, d4W T XTI
S-100 ®F2¢] B3} golBde Fx2& Table 3.73% ZTHIHO, 2017a). AA o
Al A o 4= ColorProfiles, Symbols, Fonts, RulesE A}-&2kt},

ol & a3
Pixmaps Ham ou A& ZHs= XML &4
. AN ARE g= XML EA49 #H (€SS2
ColorProfiles Sl A sl
Symbols SVG olw| =] 1<
LineStyles A 2B S BYsteE XML #41
AreaFills HE A= P2Ss Fost= XML #A4]
Fonts EFEHS=E 3o
Rules XSL " ZE A

(1) ColorProfiles

ColorPrifiles= H3} #Aol| AL&EH= MFES B wAolth 2 A
EZ#A FA#S 2=t X% RGBe} ClE(nternational Commission on
[lumination) 1931 A&7t HFAAZE UJepdth EEFE R EX A F=X 34t
o Fzstsd Aguth AAdFFABYANE R, Y2E, W 5 24
of Aol AgHT. EAME XML FH=E TASEM  S-100 EF

s100ColorProfile.xsd 27|v}& Z=x3lt},
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(2) Symbols

Symbols& ZAtsl ol FAHo|okst= E43F 715, o|u|AE E3rh. S5-100
#EFo) 4= SVG(Scalable Vector Graphics) Y HEjE SymbolsE T4 3Tt
SVG+ 2k #E g S Fds7] Y% XML 7|9ke] SAztolm, W3C A
Aold FEFolth ol A9 ol &4 glo] Tt T WEte] H-sE
T U= Aol JTHW3C, 2011). S-100 32F2] Appendix 9-Coll= SVG ©o]r]| A
Aojel g We&s oFa vk AAAFF4dg A= UnderKeelClearance
ControlPoint = A ¢] 3ol SVG ©o|v|A|7} AM&H T} Table 3.8 UnderKeel
ClearanceControlPoint ¥ x5 #£&d3st7] ¢3 SVG Aot} S-100 E£F29 SVG
= mmaYE A olumx|o F4 HEU (0, 00 EAHE ZEd.

ret

Table 3.8 SVG code for UnderKeelClearanceControlPoint

<xml version=“1.0“ encoding="UTF-8*
<svg xmins="“http://www.w3.0rg/2000/svg“ version="1.2“
baseProfile=“tiny“ xml:space="preserve"

style="shape-rendering:geometricPrecision; fill-rule:evenodd;”

width="12.32mm" height="6.32mm" viewBox=“-6.16 -3.16 12.32 6.32")>
<title>CONTROLO1< /title>  <desc>S129 Control Point</desc>

<metadata>

<ih0:S100SVG xmlns:iho="http://www.iho.int/SVGMetadata“>

<iho:Description iho:publisher="IHB“ iho:creationDate="2014-06-09"
iho:source="S52Preslib4.0“ iho:format=“S100SVG* iho:version="0.1“/>
<[/iho:S100SVG>

</metadata>

<rect class="“symbolBox layout® fill=“none“ x="-6.00“ y="-3.00“ height="12.00“
width=“6.00“/>

<rect class="“svgBox layout® fill=“none“ x=-6.00“ y=“-3.00“ height="12.00“
width=“6.00“/>

<path d=“M 0.00,0.00 L -6.00,-3.00 L -6.00,3.00 L 0.00,0.00 Z*
style="fill:#000000; />

<path d=“M 0.00,0.00 L 6.00,-3.00 L 6.00,3.00 L 0.00,0.00 Z* style=“fill:#000000“/>
<circle class=“pivotPoint layout® fill=“none“ cx=“0“ cy="0“ r="1“/>

{Isvg>
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(3) Fonts

Fonts= AA3| =0 AlEEHE =89 E5o =2 ERESY 29 =&
ghot ttf, tteo] FAAE ZEe=oh

o
>
ofo

(4) Rules

Rules& XSLT A& A A /\]—-Q—Q = XSL ZEYANES = o Lol A
@ AMSEE ZBHYAE A4+ 107FAol™  Fig. 3.5% 2=
main.xsl A& #BZg AL HYE A At Bal 9] dy|HE

)
% Group 19 HZ8E H8T F v dYHET} 24" 3
=
=

A&t} Group 19 HIEAAE w7iHsE S =29 HI3dTES 745
=d 223 do]HES Group 28] HE3oz ALt} Group 29 ®HI =l
e W7ifsE dgwol =2 B F4d w2t dudE, $4 T
<= AME2 XML A4 E43t
Group 1 Group 2
S129%Route.xsl > SimpleLine
Template.xsl
-l =
NonNavigable areaSimpleColorkill
/‘ Area.xsl Template.xsl
™\
main.xsl N areaHatchFill
Template.xsl
\ IntermationBex TextTemplatexs
\ xsl
i S S
: PointSimple
Controleitxs SymbolTemplate.xsl
I | SPRECRSTPE S

Fig. 3.5 Components of rules
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34 =2¢ 4% I (Drawing Instructions)

B3ldxle] XSLT A2 #38& T3 == :
B Ao met AR o FHE FA W dHolHE oF+= XML
P29 Aotk F42 HA Bl wet ZAEHAY Eoll ot AoEHH 3§
o 3ol wet Za3 HolyEol D} o B HolMe AAAFTAHY
do] YAHESS T AT B2 HFI G dis| A3t =Y
29 #Hd9 3417] A =d(Model of the Drawing
Instruction Package)oll wzt FAHE T Rdoixs= 52Y HE ol AH&H
= dolE FxE Fd2z voldaiez Yehl® Fig. 3.63% ZTHIHO,
2017a).

0%
o
o,
i)
e
o
b
i1
i,
)
i
il
0%
o

ol

I

Table 3.9= AA AR Zdo =29 HIHFA AeH= SHLs
< A3kt Drawinglnstruction &2 2= + EEY HEAA AHREHE FF
| &

Hee et olF Wi fdd i Fldor Wed £45L 2
ZFejool A Aelstel AbgFTh 7 3
=29 9Esz TAE XML EAS =29 98 Piole @k

o>

2

f

= Eabs] T 2
DE ©2o waHo Fadt 2E
. . - — [e] o O = il O ©
Drawinglnstruction | #F=RZeh= | -
‘%"AB]E‘T:I gé':: gaﬂi
s 53] s SAHES 2=
Linelnstruction Al gef s | D K
=
EA IS dAF Mo} Fleom
. ] [e] = = i - 1l —
Arealnstruction Agee | 0 T =
x4 g EAES 2 FHx
EA AH 53 715 E FE5H
. . [e] T R = 31
PointInstruction A g | . o O_' =
3 HSHES 2= FY=
HX2EE #3357 Y3 £A4HES zt=
. - ——= ar Y v TJToe =
TextInstruction A2 S 2~ =
R
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class Fig 3-10 Drawing Instructions /

FeatureReference

reference (CharacterSiring

DisplayList

Ko

+eatureReference

Cowveragelnstruction

SpatialReference

Pointinstruction

0.
+instruction | {ordered]
Drawinginstruction

viewingGroup CharacterSiring +spatialReference
dizplsyPlzne CharacterShing

drawingPrio Antager o= |*
sealebinimum :Intsger [0..1] *
scaleMaximum integer [D.1]

+symbaol Symbol:: Symbol

+ooverageFill | 1

Coverages:
CoverageFill

Hullnstruction

+symbaol

2.1

Textinstruction

et 1 +Hext

i1 "

Arealnsiruction raresfil |\ reaRills AbstractareaRill | +eresFil
4 -— |
1 2.1
Linelnstruction *HineStyle LineStyles::
+ suppression -Boolesn = e Alisialff ineStyl
+lineStyle | 0.1
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Fig. 3.6 Model of the drawing
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3.4.1 =2<¢ 93 (Drawinglnstruction)

Fig. 3.69] Drawinglnstruction &2l <
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Table 3.10 Drawing priority of instructions

Instruction Symbology drawingPriority
Line /\/ 5
. 3
Area 7
4
7
Point N 6
Point X
Text open 6812100 8
Close; 08/1330

(4) scaleMinimum, scaleMaximum

G ARz 2D W FHo] me} xEAR DA 4 ¢
SHe Fiol B2HY) A% A& 2, A FHe g 2y 3 B

S

A =
Aol &4 T&5E= A9 scaleMinimum®} scaleMaximum-& Y 2F3+c},

O]
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3.4.2 A =& (Linelnstruction)

A HEE ARz A FEH Y F4E 2ES] A ARREHE A 2B
7 7] A (Line Styles Package)E ¥33th A 2t sj7|x& AS Jehfr] 9
T £A439 FYPA2E2 FAIG AA ]
et = S129_Route MA7F A WES AREITE S129_Routed] d4<S &
stz f1gE A 971A] 2o Fo £ FH2ES oI 2o

o &
& 74|
il
o

>

i

A

ko

()
2
R

rr

o
:(I)L_t‘
o

fl

i

ot

() Pen E8 2

Pen 32+ width 43 Color Fel22 FAHT width A& Ao F
AS JeErE mm ©@9E AFR3ith Color F¥l2= B3I golH g9

ColorProfileS #zx3}7] 93 EE3td FHE gto=z FA3

2~

(2) offset, capStyle, joinStyle <43

A 2etd 9 7]A = offset, capStyle, joinStyle 59 £A41-8& X33t} offset
S A FHzele] MRS U3t capStyles Alo] EXRo| thdk g W
HE ou|gth joinStyle> F 7fe] Alo] ¥hue FES Agste W

1

st} o] A5 247 0, butt, mitere] =7]3kS
Z

= g4
ol e 2713k AEFTh o] o= HA S Uehly] 913 dash F
2, B8 AEE o]Fojxl M& Yehuy] 9% symbol Felx Fol AT
AR frase Zdo e Ageta e
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3.4.3 W " & (Arealnstruction)

H HEe dAsize A FHY FFE S f& AREoh A A
Al #AE] mdoA = UnderKeelClearanceNonNavigableArea ] %9] ® o] W
HES ALt | HHo A §d 3xe 18- colorFill @ 2¢} hatchFill

il

colorFill hatchFill

Fig. 3.7 Two ways to fill surface

colorFill Ee2& WE Td Moz Ao IS u ALESiH Ay 22
3 EYEE HA4o=2 zhe Color 225 X3 hatchFill Fel2s HS
e FHe] o= A9 £ w AHS-Sth hatchFill S22 F8 £4
I FHae e 2o

direction &4 W59 W3S Yetd7] S8 A&tk HE o] tolE
£ ARgSH x, yR o2 T distance A2 HlE Abold A S 9w

oy

(2) Line Style

hatchFill & W& o2/l Hdog Ae+= Aol Ao Bk, MY T
gk AoE shr] fsl A HEoA AREStE A 2B HIIAE ARSI
A 2~ 9)7]x ¢ Pen 29} offset, capStyle 59 £AHERE T4 3}
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3.4.4 A & (Pointlnstruction)

A HEe AR EA - F

7] A](Symbol Package)E X%ttt AE =

g #E SA4Y SYaEs IS AAAFTATAE EdolA+= Under
KeelClearanceControlPoint 3} A7} &

FAH=E Uad 2o

(1) reference

(2) rotation, rotationCRS

X

rotation 4438 SVG ¢lv#] 9] 3d A=E YelH rotaionCRSE 3] 1<
g HFFRAAEES YERATE T g2 273t e =2 0, portrayalCRS ts 2
H AAAFrEAHRE 2 27136 AFE ) S-100 EEA A AMEE =
FEFFA 262 Table 3.113 ZTHIHO, 2017a).

T

o

Table 3.11 Coordinate Reference System type in S-100

ol & A
, %, AER o|Fojdl & ALgaHE A,
geographicCRS _ .
ZEE A4 BE PP /F0R AANFOR 23
AEE Fahe y3¢ AHgete H7t2E ZuA7)
portrayalCRS
ZeE Fo] yHE /1202 AARFOR 23
ceCrs | AEe mEk So) pael debd £ gle wvtze A
oca
AA, ZAEE o) yEE J1FOR ANAWFOR 5
| xFol FAe] gL maw yES xEFH £ HEA
lineCRS .
A, ZEE ¥ yEE FE0E AARFOR 27
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(3) scaleFactor, offset

scaleFactor &4 SVG o|m X9 3o H=5 YelUH 19 27@E e
t}. offset A2 AA| x| A|oA olnA]7} o] Fdt] IHA= HAEZ X
%, yE2O 29 o]ZAHEE Yt offset SAS 7|0 E 0, 0 S z=

o AdAAFeAdR 2ol F £42 2Tge AT

w
I
[$)]
gl
[
|m
ol
o,

(TextInstruction)

d2E fE@e ARz EAH A FHo HAEES HHIr] s AL
AA o GFARe 2o A= UnderKeelClearanceControlPointInformationbox 3
HHE S

A3y "l2E wWaEeo 9 &£A-3 FPA2EL ey

(1) text

text $4-2 AAs = £dE EAE HolH #s et AAARFFAH
g EdolA HAE Ao FHSNoFZ FAYE dHolE+=  UnderKeel
ClearanceControlPointInformationbox « ¥* ] ETA, TimeWindowOpen, Time
WindowClose <739] gkolth. XSL ZEHIAEE A wf o] 3714 £A4 S |
MArz dagdta XSL #4444 A gFE ol &l shte] 2A<d Iz A
sk text £AHOE e YAZTH

(2) Font &8~

4
ox

Font Zdl2= 4 ZY¢S A3 serifs, weight, slant, proportione]
S Zt=1). serifs Abet 7155 ol F = Y dF Eo] =¥ FH
gttt weight 42 249 H71€ ©FH slant

=2} 7]%%‘% yebdth proportion A4S ZF Fxke] gelo digh

2
)

l

o b
ox

Lo
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(3) offset

offset &2 AAl HE Al A oJw A7} o] Fdt ABA= AEE X,
yFo29 olF4dEE uYehdth Fig. 3.8 UnderKeelClearanceControlPoint
Informationbox 2] E&el offsete] HA 3 o] {5 A}

= 21K
y‘ Point 1
ETA:  10/1235
x  |Open: 10/1100

Close: 10/1330

Fig. 3.8 Concept of offset

UnderKeelClearanceControlPointinformationbox 3 *}¢}  UnderKeelClearance
ControlPoint A+ 2 #3x9 vlolgE Zt+=t}t. UnderKeelClearanceControl
Point ¥ 2] SVG o|v| A& Fig. 3.8 F#=9] 7|32 RdAHY SVG olv|x&E &
dE u ojmx|e] FAHL 3xol 9Xo|t}. UnderKeelClearanceControlPoint
Informationbox ¥ A+ HXER ZAEHW Z|SoA IAFFILE "HoAAX A=
Zketh 92EE HESAATEES 7|0 W I8AH HRA xF yFO=E
AA 7+ o] %3 YXE =t} offset AL HAFERE d2E 7|EFH71A

o] o] FAEE X, y o= HHIICH

=

(4) foreground, background

1

foreground®} background= A4-& thF&= &Aolth. foregrounde Ak A
S ©o|m st background Wil M-S ojmgth. Fig. 3.8& HW text i<
HSg7F Aea Moz Aot A7 S-100 BF2o HAE #Hygg=
HSeol BAE S4ol} 2t glol T2 YRAF) BA AFL =Y

d

AD gtk BT EAe MAARENBY ZRAE Yo FF =
weh »49 5 9ok
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A 47 S-52/S-57 A= ZIWk faEH o] A3

B AL 33 A%E 528 =29 JAYGS dolHAL o) 3t
AA AR AAA G Bde NASS BT ARE EHD
o

4.1 S-52/S-57 719t HAAH =

AAAFTARE 2o AAHES FESH7] 8 IgAEel 2354 g A
A=k Basith S-100 7]uke] AAI=Sl S-101 sl== @Al AEARgo
SAHEH T A dAe Yo B =79 AFdUdeE &85 ofHt. B =
B AE ]2 AASE E2Q S-52/S-57 70k S|=E B-831%T) Fig 41
$-52/5-57 sl=e] Z¥shwoln = elojEE KR1G0000.000 7o) AHE-H A
=

==

Fig. 4.1 Display result of S-52/S-57 ENC
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4.2 S129Viewer

71E §-52/S5-57 7]Rbe] AAs| = Al 2=HlL S-100 7]¥ke] HlolElE A g
slom AAAFrAdHy Au2=E AFstr] Y3 HEY AZEF B
dol sttt B =& 719k AR = ol A o F4Ee
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>
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ol
N
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24 =9

[Yed Redraw?

[Ne]

ExitPoint

Fig. 4.2 Flow chart diagram of S129Viewer
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olBg g 94E dEdth AAAFFATE BAA g FAES XML 7]
ko] BEAEZ ZAAEY XML "oy 34 7|&o] " Qs S129Viewerol A=

XML A2 ZS 3} firstobject.com® CMarkup S¢S AH&3F3th. CMarkup&
C++ 7|9k @ EZ 422 XML A4 dig d=8 -5 Aot XML 49
AYHE o]Folv £A o]FOo=E HoHE BT + om CString FE=E
S wkEkelkoi(firstobject, 2014).
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557 ENC

UnderKeelClearancePlan

+ Get Pogdnng) vector<float>

i AN

ey colorProfiles $129Col
§129_MNavigationArea 5129 Route §129_ControlPoint e
- colobig vector<5129Color- - blue ‘int
- palette :dnng - green ‘int
+ Get Color(gring) :5129Colar - yed :
- token gring
$129_Drawingins truction
- displayPlane -dnng
- drawingPriority int
- featureReference _gring
- viewingGroup ‘int
Draw_Featurefl void
5129_Arealnstruction $129_Pointins truction 5129 _Textins truction 5129_Linelns truction
- fillColorToken :sring - offsetd float - baclgmundColorT oken :sring| - capStyle :dring
- fillColorTransparency float - offsetY float - bodysize int - intervalLength float
- hatchX float - mtation float - foregroundColoToken string - joinStyle “ging
- haichY float - scaleFactor float - offsetX float - penColoMolen -gring
- - gymbolRseference ‘gring - offsetY float - penWidth dint
+ Draw_Feature() void 4 . propottion -aring -
+ Draw_Feature() voud - serifs gring + Draw_Feature() void
+-D@w_Symbol() veid | T
+ SVGDraw_Polygon() :veid _ fext dring
- weight zgtring

+ Draw_Feature() -void
+  Get_FontOption() :CFont

Fig. 4.3 Class diagram of S129Viewer

Fig. 4.4% S129Viewere] A2 tholoj1@lo g 7 FEA9] folgEo] w3t
He J3AS B E0. Fig. 4.49] S129_Drawinglnstruction, UnderKeelClearance
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st==  S129_Drawinglnstruction &2 E=o] 2tk S129_Drawing
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$129_Drawinglnstruction UnderKeelClearancePlan colorProfiles
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Fig. 4.4 Sequence diagram of S129Viewer
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43 49 & 2%

B Ho A= S129Viewere] H|~E9} HAE ZAFAE AWt H2E ALE
H dolHAlY =29 HE e EEo=F J1lg. Sl29Viewere HIAE 9

T3 742 Table 4.13% 2o}

Table 4.1 System configuration

T4 &
= A A Windows 10 Education 64bit
CPU Intel Core i5-6400 CPU 2.70GHz
RAM 8GB
M = VisualStudio 2015 MFC
Au g golB g GDI, GDI+

Fig. 4.59} Fig. 4.6-> S129Viewere] A dqsH-S Uellth HAE AU+
Aol A Edtsle] & WO R Fste Aol AR wy AAoAf
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Fig. 4.6 Display result (scenario 2)
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Table 4.2 Implementation result for drawing instructions

3] A =20 =4 TR H| 1
symbolreference LS|
UnderKeel rotation 1o
Clearance rotationCRS e CRS AA =

Control portrayalCRS 2 &
Point scaleFactor i
offset LS|
text Hkg
bodysize Hkg
serifs Riac)
UnderKeel weight ulod
Clearance slant LS|
ControlPoint proportion H
InformationBox foreground his
background LS|
offset L)
rotation Hkg
color L)

=
of

S-129 A~ Qe
UnderKeel direction ]Ura]- 5
S W T

Clearance distance i GDI+ 71 &3k A&
NonNavigable offset 1<
Area capStyle Ll
joinStyle Hkg
color LIRS
offset L)
capStyle S|
S129_Route joinStyle L)
intervalLength lgs!
color S|

- 48 -
Collection @ kmou



Ao A A

8 2AHT ol4AFEL HAGrARY Zrdey

A &% AAsorath. 1 U4< A3ld Table 4.39 2t}

Table 4.3 Issues to suggest to project team

.‘__rL

A

ol

doly =d

AR FFATde Z2AER S doly 24 F Under
KeelClearancePlan ¥ A& wWEl2 AA] AAsi= Ao

EEHA gt uFo FHIFZS AYE geometry &

4L BHad

E2E AU LE HAES A4S FAES AT
w9 2 HIFFPFY S0 BE @9 AolE ol

gt

g 2Eel HXAE o] AANENS] E AAHES

7hele A o] EAst gl on Ad tiFo] et

9d2E w39 HFEE Ued &+ U 52 BF
Hg2E £4o] glo] AAs ol EEHA X3

UnderKeelClearanceControlPointInfromationBox 3 ]+
offset A4S &8sl AE AANF= Ho] £84

oE]'

- 49 -

Collection @ kmou




ASH 2E R IFF AT

B =RoAE A faane zeAeds Fod oy v
st B4 ATEUT olF s S-100 ¥Ee) Hi}l ©AE B
shotal At w8 BAlol wel HolEA, B3 2holHaja,
=

=2 Aastgon AN ol EES] AT

Md
S
I
[o

AAAFrAdde Z2dEE2 AFAG /IEe fs FF toly md

B3l dig Ads JPT Aot B =& ZERAEF] FPd A
3 AATEA e et @A AdAdFFAdE Z2AERAE
ZE AUELE AoAIAT Add AT FAES AhAA X2 el
AT AE=d HolHA, B2 FRAT e FEU 2 el ne A4S
g FAES Aoty A BAE 5T F don HAFAAAA THEE o
e 3 24de e = A AAAFFAdY 2de 5-52/5-57 7]Hke
AR el FZ317] 93 £2ZEg o] BEQI S129Viewere] 49 £F AlvE
L5 AEstA HzEsts #Ad 7od = Ao B =59 A7 2Hs2
5-100 HZ ZFol Had Aol FF 4 AFAG MERe] A= =
=°] @ & A

%
-
re

T

o

AA XMAAFFATE HolHE AME3 EF HAEV A3 H
3t S129Viewere] HAA A AA HZAEE 3 A7 4
, dlole] w3to] gk A7t E a3t

b2
2
ret
i)

- 50 -

Collection @ kmou



Ego] AFANA

A

SR RE AARAAA &

o

i

—
o

1
I}

zel
NI

alg
BN

T
o

£
N

o
iy
o
i
s
o|J

—_

o
)
~
file)
7o
NI
o
o
HJ

Al &8l 5= Al A

=
=

o] FHAHFYT} S-52/S-57 AA = H-o

14 7R

o
*1]"1"_.

Il

SEABEE T

o

A AR FAL2H,

3}
=

Te ATANA SRAY, HAHY S

3 gANAA 2

- 51 -

Collection @ kmou



Z =
FuEA

AMSA, 2016. Fact Sheet - Under Keel Clearance Management System

[HO, 2015. HSSC7-05.1D Development of an S-100-Based Product

Specification for Under Keel Clearance Management Information
[HO, 2016. List Of S-100 Based Product Specifications
[HO, 2017a. S-100 - Universal Hydrographic Data Model Edition 3.0.0

[HO, 2017b. Draft Report of a UKCM S-129 workshop [Online] (Updated 28
August 2017) Available — at: https://www.iho.int/mtg_docs/com_wg/S-100WG/
UKCMPT/UKCMPT.htm

IMO, 2008. ANNEX 20 Strategy For The Development AND Implementation
Of e-Navigation, MSC 85/26/Add.1

MONALISA 2.0, 2016a. Architecture for STM in EMSN and STM Data format

for Route Exchange
MONALISA 2.0, 2016b. STM Voyage exchange format and architecture

OGC, 2007. OpenGIS® Geography Markup Language (GML) Encoding
Standard

W3C, 2011, Scalable Vector Graphics (SVG) 1.1 (Second Edition)

ol A, 2017a. S-100 Z= 7JuF &k Al fjoJE md &
Elzg—uﬁ] =i 4], 18(4), pp.769-775.

- 52 -

Collection @ kmou



AEs, A, o144, 2017b. AASqFrABgE AR
YAl e g o)d FAFET=t

Mg D=dsi@dntets], 20179 % =9

v s 2015, S-101 EFE JJHRY] ARG E H
EE, B4 SAYE,
vl Q 3t 2014, FH L] XML: #]& APEAIE 9o 2T XML RF4A]. S 0] 5,
&%, 2014. 0 &577] 7& £ZEgO] FE MR WSS DAL
+35F TTA Journal,

b A A E EET 7

0|3 &, 2010, ZFF7/ =&Y

No.131, pp.89-96.

- 53 -

Collection @ kmou



o
>
x
2
£
Jo
RN
i)
ms
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[t

t o] E]

H
T

<?xml version=“1.0* encodmg ‘utf-8“7>

<Dataset xsi:schemal.ocation="http://tempuri.org/XMLSchema.xsd S129_ApplicationSchema.xsd"
xmlns="“http: //tem;)url .org/XMLSchema.xsd"”

xmlns:5100="http://www.iho.int/s100gml/1.0*

xmins:gml="http://www.opengis.net/gml/3.2"

xmins:xlink="http://www.w3.org/1999/xlink *
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance “>

<{UnderKeelClearancePlan gml:id=“UKCPLAN-1">
<generationTime>2017-08-10T12:00:00</generationTime>
<vesselld>vesselld</vesselld>
<sourceRouteName>sourceRouteName</sourceRouteName>
<sourceRouteVersion>1.0</sourceRouteVersion>
<geometry></geometry>
<maximumDraught>1.0</maximumDraught>
<scaleMinimum>0</scaleMinimum>
<validTimeStart>2017-11-10T10:00:00</validTimeStart>
<validTimeEnd>2017-11-10T14:00:00</validTimeEnd>
<ukcPurpose>prePlan</ukcPurpose>
<typeOfCalculation>time Window</typeOf Calculation>

<S129_Route gml:id=“routel“>
{geomerty>

<5100:Curve gml:id="“curvel“>
<gml:segments>
<gml:LineStringSegment>
<gml:posList>129.042597 35.104676 129.046210 35.103102 129.050698 35.105629 129.059906 35.108252
129.072158 35.101211</gml:posList>
</gml:LineStringSegment>
</gml:segments>

</S100:Curve>

{/geomerty>

</S129_Route>

<S129_NavigationArea gml:id="areal“>

<UnderKeelClearanceNonNavigableArea gml:id="nnal“>

{geometry>

<5100:Surface gml:id="“sul“>

<gml:patches>

<gml:PolygonPatch>

<gml:exteriory

<gml:LinearRing»>

<gml:posList>129.070396 35.098158 129.063885 35.102196 129.065401 35.103291 129.061030 35.105820
129.053924 35.103996 129.048750 35.100955 129.045539 35.099690 129.042327 35.101928 129.043636
35.103437 129.046103 35.102269 129.052615 35.105261 129.061773 35.106696 129.067036 35.103388
129.067274 35.102026 129.071913 35.099544 129.070396 35.098085</gml:posList>

<{/gml:LinearRing>

</gml:exterior>

</gml:PolygonPatch>

</gml:patches>

</S100:Surface>

{/geometry>

<scaleMinimum>1</scaleMinimum>

<distanceAboveUKCLimit_m>1</distanceAboveUKCLimit_m>
</UnderKeelClearanceNonNavigableArea>
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<{UnderKeelClearanceNonNavigableArea gml:id=“nna2“>

{geometry>

<5100:Surface gml:id="su2"“>

<gml:patches>

<gml:PolygonPatch>

<gml:exterior>

<gml:LinearRing>

<§mlz 0sList>129.073998 35.102958 129.065422 35.107896 129.063216 35.110212 129.069460 35.116750
129.061384 35.121926 129.056139 35.117499 129.055098 35.118112 129.053683 35.117057 129.052767
35.116069 129.050852 35.114026 129.049062 35.112119 129.045690 35.113958 129.042319 35.108135
129.045233 35.105955 129.048604 35.111370 129.050353 35.110757 129.058429 35.117125 129.063507
35.114230 129.060052 35.111336 129.061967 35.108782 129.072915 35.102141 129.073956
35.102924</gml:posList>

</gml:LinearRing>

</gml:exterior>

</gml:PolygonPatch>

</gml:patches>

</S100:Surface>

<{/geometry>

<scaleMinimum>1</scaleMinimum>

<distanceAboveUKCLimit_m>1</distanceAboveUKCLimit_m>
</UnderKeelClearanceNonNavigableArea>

<UnderKeelClearanceNonNavigableArea gml:id="nna3*“>

{geometry>

<5100:Surface gml:id="“su3“>

<gml:patches>

<gml:PolygonPatch>

<gml:exterior>

<gml:LinearRing>

<gml:posList>129.042217 35.101949 129.040242 35.103165 129.040009 35.102905 129.038968 35.103582
129.039711 35.104416 129.038203 35.104330 129.037842 35.103582 129.037906 35.102696 129.038246
35.102575 129.038437 35.101723 129.039881 35.101289 129.039669 35.100507 129.043959 35.097118
129.045233 35.096736 129.045531 35.097101 129.047081 35.096545 129.046975 35.095867 129.048844
35.095467 129.049205 35.096058 129.047973 35.096580 129.047612 35.097257 129.047846 35.097987
129.049524 35.098526 129.048504 35.100767 129.045488 35.099638 129.042260 35.101949</gml:posList>
</gml:LinearRing>

<{/gml:exterior)

</gml:PolygonPatch>

</gml:patches>

</S100:Surface>

<{/geometry>

<scaleMinimum>0</scaleMinimumy

<distanceAboveUKCLimit_m>1</distanceAboveUKCLimit_m>
</UnderKeelClearanceNonNavigableArea>

<UnderKeelClearanceNonNavigableArea gml:id="nna4“>

{geometry>

<5100:Surface gml:id="“su4“>

<gml:patches>

<gml:PolygonPatch>

<gml:exterior>

<gml:LinearRing>

<gml:posList>129.048818 35.100815 129.050334 35.097482 129.051316 35.097628 129.051762 35.096777
129.052297 35.096923 129.051107 35.099647 129.056281 35.101083 129.056757 35.100596 129.057768
35.101204 129.058154 35.101058 129.057738 35.100742 129.058154 35.100523 129.058363 35.100620
129.068353 35.096022 129.070405 35.098090 129.063863 35.102177 129.065439 35.103321 129.061009
35.105802 129.053902 35.103977 129.048758 35.100912</gml:posList>

</gml:LinearRing>

</gml:exterior>

</gml:PolygonPatch>

</gml:patches>

</S100:Surface>

<{/geometry>

<scaleMinimum>0</scaleMinimum.

<distanceAboveUKCLimit_m>1</distanceAboveUKCLimit_m>
</UnderKeelClearanceNonNavigableArea>
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<UnderKeelClearanceNonNavigableArea gml:id="nna5“>

{geometry>

<5100:Surface gml:id="su5"“>

<gml:patches>

<gml:PolygonPatch>

<gml:exterior>

<gml:LinearRing)>

<gml:posList>129.074889 35.103578 129.067313 35.108175 129.069852 35.111308 129.068187 35.112330
129.069394 35.114101 129.069811 35.113828 129.071642 35.116110 129.072059 35.115769 129.073682
35.116825 129.073099 35.118119 129.072267 35.118732 129.070893 35.117438 129.069561 35.118425
129.072933 35.122137 129.069894 35.123158 129.068645 35.121830 129.065440 35.123056 129.066564
35.125167 129.065806 35.129259 129.064291 35.129307 129.064815 35.127210 129.056073 35.118200
129.052460 35.120632 129.055258 35.122967 129.055316 35.125160 129.054733 35.125732 129.052577
35.125780 129.052518 35.125303 129.052751 35.125017 129.049954 35.123396 129.048672 35.120918
129.050420 35.119583 129.050187 35.119297 129.053684 35.117104 129.055024 35.118153 129.056073
35.117485 129.061377 35.121966 129.069478 35.116818 129.063184 35.110191 129.065456 35.107903
129.074023 35.102944 129.074839 35.103564</gml:posList>

</gml:LinearRing>

</gml:exterior>

</gml:PolygonPatch>

</gml:patches>

</S100:Surface>

</geometry>

<scaleMinimum>0</scaleMinimum

<distanceAboveUKCLimit_m>0</distanceAboveUKCLimit_m>
</UnderKeelClearanceNonNavigableArea>

<UnderKeelClearanceNonNavigableArea gml:id="nna6">

{geometry>

<5100:Surface gml:id="“su6“>

<gml:patches>

<gml:PolygonPatch>

<gml:exterior>

<gml:LinearRing>

<gml:posList>129.052662 35.115951 129.047916 35.118913 129.046709 35.116632 129.050788 35.113976
129.049789 35.112988 129.046001 35.115542 129.045169 35.115678 129.040964 35.108153 129.044503
35.105735 129.043753 35.105020 129.040381 35.106995 129.039798 35.105871 129.043587 35.103453
129.043760 35.103752 129.040234 35.105872 129.040574 35.106584 129.043760 35.104621 129.045247
35.105924 129.042201 35.108148 129.045644 35.114068 129.048974 35.112127 129.049766
35.112944</gml:posList>

</gml:LinearRing>

</gml:exterior>

</gml:PolygonPatch>

</gml:patches>

</S100:Surface>

<{/geometry>

<scaleMinimum>0</scaleMinimum)

<distanceAboveUKCLimit_m>1</distanceAboveUKCLimit_m>
</UnderKeelClearanceNonNavigableArea>

</S129_NavigationArea>

<5129_ControlPoint gml:id="“cpointl“>
<UnderKeelClearanceControlPoint gml:id="“cpl“>
{geometry>

<5100:Point gml:id="point1“>

<gml:p0s>129.046210 35.103102</gml:pos>
</S100:Point>

{/geometry>

<timeWindowPass>
<{TimeStart>2017-11-10T11:00:00</TimeStart>
<TimeEnd>2017-11-10T13:30:00</TimeEnd>
</timeWindowPass>
<expectedPassingTime>2017-11-10T12:35:00</expectedPassingTime>
<expectedPassingSpeed>50</expectedPassingSpeed>
</UnderKeelClearanceControlPoint>

<UnderKeelClearanceControlPoint gml:id="“cp2“)>
{geometry>

<5100:Point gml:id="point2“>
<gml:p0s>129.050698 35.105629</gml:pos>
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</S100:Point>

{/geometry>

<timeWindowPass>

<TimeStart>2017-11-10T12:30:00</TimeStart>
<TimeEnd>2017-11-10T13:30:00</TimeEnd>

</timeWindowPass>
<expectedPassingTime>2017-11-10T13:00:00</expectedPassingTime>
<expectedPassingSpeed>50</expectedPassingSpeed>
</UnderKeelClearanceControlPoint>

<UnderKeelClearanceControlPoint gml:id="cp3“>
{geometry>

<5100:Point gml:id="point3“>

<gml:p0s>129.059906 35.108252</gml:pos>
</S100:Point>

{/geometry>

<timeWindowPass>
<TimeStart>2017-11-10T13:00:00</TimeStart>
<TimeEnd>2017-11-10T14:00:00</TimeEnd>
</timeWindowPass>
<expectedPassingTime>2017-11-10T13:30:00</expectedPassingTime>
<expectedPassingSpeed>50</expectedPassingSpeed>
</UnderKeelClearanceControlPoint>

<UnderKeelClearanceControlPointInformationBox gml:id="“box1“>
<name>Point 1<{/name>

{geometry>

<5100:Point gml:id="“point4“>

<gml:p0s>129.047436 35.103102</gml:pos>

</S100:Point>

{/geometry>

<ETA>2017-11-10T12:35:00</ETA>
<TimeWindowOpen>2017-11-10T11:00:00</TimeWindowOpen>
<TimeWindowClose>2017-08-10T13:30:00</TimeWindowClose>
</UnderKeelClearanceControlPointInformationBox>

<UnderKeelClearanceControlPointInformationBox gml:id="“box2“>
<name>Point 2<{/name>

{geometry>

<5100:Point gml:id="point5“>

<gml:p0s>129.051747 35.105629</gml:pos>

</S100:Point>

</geometry>

<ETA>2017-11-10T13:00:00</ETA>
<TimeWindowOpen>2017-11-10T12:30:00</Time WindowOpen>
<TimeWindowClose>2017-11-10T13:30:00</TimeWindowClose>
</UnderKeelClearanceControlPointInformationBox>

<UnderKeelClearanceControlPointInformationBox gml:id="“box3“>
<name>Point 3<{/name>

{geometry>

<5100:Point gml:id="point6“>

<gml:p0s>129.061673 35.108252</gml:pos>

</S100:Point>

{/geometry>

<ETA>2017-11-10T13:30:00</ETA>
<TimeWindowOpen>2017-11-10T13:00:00</TimeWindowOpen>
<TimeWindowClose>2017-11-10T14:00:00</TimeWindowClose>
</UnderKeelClearanceControlPointInformationBox>

</S129_ControlPoint>

</UnderKeelClearancePlan>
{/Dataset>
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<?xml version="1.0* encodmg ‘utf-8“7>
<displayList xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xsi:noNamespaceSchemalLocation="S100Presentation.xsd"“>
<linelnstruction>

{featureReference reference="“routel” />
<viewingGroup»35000</viewingGroup>
<displayPlane>UNDARRADARK</displayPlane>
<drawingPriority>5</drawingPriority>
<lineStyle>

<offset>1</offset>
<capStyle>butt</capStyle>
<joinStyle>miter</joinStyle>
<1ntervalLength></1ntervamength>

<pen width="1*>

<{color>

<token>ROUBL</token>
<trasparency>1</trasparency>

<Jcolor>

<{Ipen>

{/lineStyle>

{/linelnstruction>

<arealnstruction>

<{featureReference reference="nnal® />
<viewingGroup»>33022</viewingGroup>
<displayPlane>UNDERRADAR</displayPlane>
<drawingPriority>3</drawingPriority>
<colorFill>

<color>

<token>NAORG</token>
<transparency>0.2</transparency>
<{Jcolor>

<{/colorFill>

</arealnstruction>

<arealnstruction>

<{featureReference reference="nnal” />
<viewingGroup>33022</viewingGroup>
<displayPlane>UNDERRADARK/displayPlane>
drawingPriority>4</drawingPriority>
<hatchFill>

<hatch>

{direction>

<vectory

SOOI

<YIKy>

</vector>

</direction>

<distance>1</distance>

<lineStyle>

<offset>0</offset>
<capStyle>butt</capStyle>
djoinStyle>miter</joinStyle>

<per1 width="1">

<color>

<token>NAORG</token>
{trasparency></trasparency>
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<{/color>

{[pen>

{/lineStyle>

</hatch

</hatchFill>

{/arealnstruction>

<arealnstruction>

<featureReference reference=“nna2“ />
<v1ew1ngGroup>33022</v1ew1n§Group>
<displayPlane >UNDERRADARK/displayPlane>
<drawingPriority>3</drawingPriority>
<colorFill>

{color>

<token>NAORG</token>
<{transparency>0.2</transparency>
<{/color>

<{/colorFill>

{/arealnstruction>

<arealnstruction>

<featureReference reference="“nna2“ />
<viewingGroup»>33022</viewingGroup>
<displayPlane>UNDERRADAR</displayPlane>
<drawingPriority>4</drawingPriority>
<hatchFill>

<hatch>

{direction>

<vectory

OO0

<YIKly>

<{[vector>

</direction>

<distance>1</distance>

<lineStyle>

<offset>0</offset>
<capStyle>butt</capStyle>
<101nStyle>m1ter</ oinStyle>

<pen width="1*>

<color>

<token>NAORG</token>
<trasparency></trasparency>

<{/color>

<Ipen>

</lineStyle>

</hatch>

</hatchFill>

{/arealnstruction>

<arealnstruction>

<featureReference reference=“nna3” />
<viewingGroup»>33022</viewingGroup>
<displayPlane>UNDERRADAR</displayPlane>
<drawin%Pn'ority>3</drawingPriority>
<colorFill>

<color>

<{token>NARED</token>
<{transparency>0.2</transparency>
<{/color>

<{/colorFill>

<{/arealnstruction>

<arealnstruction>

<featureReference reference=“nna3” />
<viewingGroup>33022</viewingGroup>
<displayPlane>UNDERRADAR</displayPlane>
{drawingPriority>4</drawingPriority>
<hatchFill>

<hatch>

{direction>

<vector

SOOI

<y>-IKy>

<{Ivector>
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{/direction>

{distance>1</distance>

<lineStyle>

<offset>0</offset>
{capStyle>butt</capStyle>
<]o1nStyle>m1ter</]omStyle)

<pen width=*

<color>

<token>NARED</token>
<trasparency></trasparency>

<{Jcolor>

<Ipen>

{/lineStyle>

</hatch

</hatchFill>

{/arealnstruction>

<arealnstruction>

{featureReference reference="“nna4“ />
<viewingGroup>33022</viewingGroup>
<displayPlane>UNDERRADAR</displayPlane>
<drawingPriority>3</drawingPriority>
<colorFill>

<color>

<token>NARED</token>
{transparency>0.2</transparency>
<{/color>

</colorFill>

</arealnstruction>

<arealnstruction>

<featureReference reference=“nnad” />
<viewingGroup»>33022</viewingGroup,>
<displayPlane>UNDERRADARK/displayPlane>
<drawingPriority>4</drawingPriority>
<hatchFill>

<hatch>

{direction>

{vector

SOOI

<y>-Kfy>

<{Ivector>

{/direction>

<distance>1</distance>

<lineStyle>

Loffset>0</offset>
<{capStyle>butt</capStyle>
<]o1nStyle>m1ter</]omSty1e>

<pen width="1*>

<color>

<token>NARED</token>
{trasparency></trasparency>

<{/color>

</pen>

<{/lineStyle>

</hatch>

</hatchFill>

{/arealnstruction>

<arealnstruction>

<featureReference reference=“nna5“ />
<viewingGroup»>33022</viewingGroup>
<displayPlane>UNDERRADAR</displayPlane>
<drawingPriority>3</drawingPriority>
<colorFill>

{color>

<token>NARED</token>
<transparency>0.2</transparency>
<Jcolor>

<{/colorFill>

{/arealnstruction>

<arealnstruction>

<featureReference reference=“nna5“ />
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<viewingGroup»>33022</viewingGroup>
<displayPlane>UNDERRADARK/displayPlane>
<drawingPriority>4</drawingPriority>
<hatchFill>

<hatch>

{direction>

{vectory

SO

<y>-IKly>

<{/vector>

</direction>

<distance>1</distance>

<lineStyle>

<offset>0</offset>
<capStyle>butt</capStyle>
<joinStyle>miter</joinStyle>

<pen width=1">

<color>

<token>NARED</token>
<trasparency></trasparency>

<{/color>

</pen>

</lineStyle>

</hatch>

</hatchFill>

</arealnstruction>

<arealnstruction>

<featureReference reference=“nna6“ />
<viewingGroup>33022</viewingGroup,
<displayPlane>2UNDERRADAR</displayPlane>
<drawingPriority>3</drawingPriority>
<colorFill>

{color>

<token>NARED</token>
<{transparency>0.2</transparency>
<Jcolor>

</colorFill>

{/arealnstruction>

<arealnstruction>

<featureReference reference="“nna6“ />
<viewingGroup>33022</viewingGroup,
<displayPlane>UNDERRADAR</displayPlane>
<drawingPriority>4</drawingPriority>
<hatchFill>

<hatch>

{direction>

<vectory

SO

<y>-IKy>

<{[vector>

</direction>

<distance>1</distance>

<lineStyle>

<offset>0</offset>
<capStyle>butt</capStyle>
<]omStyle>mlter</ oinStyle>

<{pen width="1*>

{color>

<token>NARED</token>
{trasparency></trasparency>

<{/color>

<Ipen>

</lineStyle>

</hatch>

</hatchFill>

</arealnstruction>

<pointlnstruction>

<featureReference reference="cpl® />
<viewingGroup»>33021</viewingGroup>
<displayPlane>UNDERRADAR</displayPlane>
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<drawingPriority>6</drawingPriority>
<{symbol>
<symbolReference>XCONTROLO01</symbolReference>
<rotation>0</rotation>
<rotationCRS>portrayal CRS</rotationCRS>
<scaleFactor>1</scaleFactor>
<offset>
<O0L[x>
<y>0<ly>
<Joffset>
<[symbol>
</pointInstruction>
<pointInstruction>
<featureReference reference="“cp2“ />
<viewingGroup>33021</viewingGroup>
<displayPlane>UNDERRADARC</displayPlane>
<drawingPriority>6</drawingPriority>
<{symbol>
<symbolReference>CONTROL01</symbolReference>
<rotation>0</rotation>
<rotationCRS>portrayal CRS</rotationCRS>
<scaleFactor>1</scaleFactor>
<offset>
SOOI
<y>0<ly>
<Joffset>
<[symbol>
</pointInstruction>
<pointInstruction>
<featureReference reference="“cp3“ />
<viewingGroup»>33021</viewingGroup>
<displayPlane>UNDERRADARK/displayPlane>
<dravtf)ml%Pnorlty>6</dranngPr10r1ty>

0
<symbolReference>CONTROL01</symbolReference>
<rotation>0</rotation>
<rotationCRS>portrayal CRS</rotationCRS>
<scaleFactor>1</scaleFactor>
<offset>
O0LIxD>
<y>0<ly>
<Joffset>
</symbol>
<{/pointInstruction>
<{textInstruction>
<featureReference reference="“box1“ />
<viewingGroup»>33021</viewingGroup>
<displayPlane>UNDERRADAR</displayPlane>
{drawingPriority>8</drawingPriority>
<{textPoint verticalAlignment=“Top" horizontalAlignment="Start“>
<element>
<text>Point 1
ETA:  10/1235
Open: 10/1100
Close: 10/1330</text>
<bodySize>10</bodySize>
<fontCharacteristics>
<serifs>0</serif s>
<weight>Light</weight>
<slant>Upright</slant>
<proportion>MonoSpaced</proportion>
<{/fontCharacteristics>
<foreground>
<token>BOXBL</token>
<transparency>1</transparency>
<[foregroundy
<background>
<token>BOXWH</token>
{transparency>1</transparency>
</background>
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{/element>

<offset>

<XO30K x>

Ly>20<1y>

<Joffset>

<rotation>0</rotation>

<{/textPoint>

<{/textInstruction>

<{textInstruction>

(featureReference reference="“box2“ />
<viewingGroup»>33021</viewingGroup>
<displayPlane>UNDERRADAR</displayPlane>
{drawingPriority>8</drawingPriority>
<{textPoint verticalAlignment=“Top"* horizontalAlignment="Start“>
<element>

{text>Point 2

ETA:  10/1300

Open: 10/1230

Close: 10/1330</text>
<bodySize>10</bodySize>
<fontCharacteristics>
<serifs>0</serif s>
<weight>Light</weight>
<slant>Upright</slant>
<proportionyMonoSpaced</proportion>
<{/fontCharacteristics>

<foreground>

<token>BOXBL</token>
<transparency>1</transparency>
<[foregroundy

<background>
<token>BOXWH</token>
<transparency>1</transparency>
<{/background>

{/element>

Loffset>

<x30</x>

<y>20<1y>

{foffset>

<rotation>0</rotation>

{[textPoint>

<{/textInstruction>

<{textInstruction>

<featureReference reference="box3“ />
<viewingGroup»>33021</viewingGroup>
<displayPlane>UNDERRADAR</displayPlane>
<drawingPriority>8</drawingPriority>
<{textPoint verticalAlignment=“Top"“ horizontalAlignment="Start“>
<element>

<text>Point 3

ETA:  10/1330

Open: 10/1300

Close: 10/1400</text>
<bodySize>10</bodySize>
<fontCharacteristics>
<serifs>0</serif s>
<weight>Light</weight>
<slant>Upright</slant>
<proportion>MonoSpaced</proportion>
</fontCharacteristics>

<foreground>

<token>BOXBL</token>
<{transparency>1</transparency>
<[foreground>

<background>
<token>BOXWH</token>
{transparency>1</transparency>
</background>

{/element>

<offset>
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O30 x>

<y>20<1y>

{Joffset>
<rotation>0</rotation>
{[textPoint>
{[textInstruction>
</displayList>
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